Structural analysis of the human respiratory syncytial virus phosphoprotein: characterization of an alpha-helical domain involved in oligomerization.
Human respiratory syncytial virus (HRSV) phosphoprotein (P), an essential cofactor of the viral polymerase, is much shorter (241 aa) than and has no sequence similarity to P of other paramyxoviruses. Nevertheless, bioinformatic analysis of HRSV P sequence revealed a modular organization, reminiscent of other paramyxovirus Ps, with a central structured domain (aa 100-200), flanked by two intrinsically disordered regions (1-99 and 201-241). To test the predicted structure experimentally, HRSV P was purified from cell extracts infected with recombinant vaccinia virus or HRSV. The estimated molecular mass of P by gel filtration (approximately 500 kDa) greatly exceeded the theoretical mass of a homotetramer, proposed as the oligomeric form of native P. Nevertheless, the profile of cross-linked products obtained with purified P resembled that reported by others with P purified from bacteria or mammalian cells. Thus, the shape of HRSV P probably influences its elution from the gel filtration column, as reported for other paramyxovirus Ps. Digestion of purified HRSV P with different proteases identified a trypsin-resistant fragment (X) that reacted with a previously characterized monoclonal antibody (021/2P). N-terminal sequencing and mass spectrometry analysis placed the X fragment boundaries (Glu-104 and Arg-163) within the predicted structured domain of P. Cross-linking and circular dichroism analyses indicated that fragment X was oligomeric, with a high alpha-helical content, properties resembling those of the multimerization domain of Sendai and rinderpest virus P. These results denote structural features shared by HRSV and other paramyxovirus Ps and should assist in elucidation of the HRSV P structure.